E value to crop plants of a high level of J. exchangeable potassium in the soil has become evident in certain soil regions. It has also been recognized recently that systems of soil and crop management bringing about high productivity decrease the level of exchangeable potassium to a dangerously low point on some soils, while on others the same systems of management have little, if any, effect on this property. The apparent lack of transfer of the potassium from the stable mineral reserves to the available or exchangeable form" on the clay colloid in the one instance and the marked transfer of it in the other presents an important agronomic problem. It leads to the belief that the investigation of the different mineral sources of the reserve potassium in the soil should be suggestive regarding the behavior of potashbearing minerals in nourishing the crops whether these minerals are innate to the soil or applied for their fertilizing value.
1
E. R. GRAHAM AND HALL C. TuRLEY 2 E value to crop plants of a high level of J. exchangeable potassium in the soil has become evident in certain soil regions. It has also been recognized recently that systems of soil and crop management bringing about high productivity decrease the level of exchangeable potassium to a dangerously low point on some soils, while on others the same systems of management have little, if any, effect on this property. The apparent lack of transfer of the potassium from the stable mineral reserves to the available or exchangeable form" on the clay colloid in the one instance and the marked transfer of it in the other presents an important agronomic problem. It leads to the belief that the investigation of the different mineral sources of the reserve potassium in the soil should be suggestive regarding the behavior of potashbearing minerals in nourishing the crops whether these minerals are innate to the soil or applied for their fertilizing value.
HISTORICAL
The studies by DeTurk, Wood, and Bray (3)" showed that the level of exchangeable potassium was reduced by 40% when corn was growing on the land only to return to the original level by the next spring. Ayres, et al. (2) reported that continued cropping of Hawaiian soils would not reduce the level of exchangeable potassium after the first 2^/2 years. On the same soils they found that the quantity of potassium removed from the soil by electrodialysis during a period of I month was more than iH times the exchangeable potassium initially present. These and numerous other studies point to the dynamic nature of the reserve potassium in some soil regions, while in others the potassium level is continually decreasing and can be maintained only by the addition of large amounts of potassium fertilizers.
The transfer of mineral potassium from the reserve to the available state can be studied through the help of three procedures, namely, (a) continuous cropping, (b) prolonged electrodialysis, and (c) mineral weathering. It was the purpose of the study reported herein to investigate the possibility of relating the rate of release of potassium from the mineral forms to the kind of potassium-bearing minerals under consideration.
PLANS AND METHODS

MINERALS STUDIED
Three potassium-bearing rocks were selected for this experiment. They were a Missouri granite, a Wyomingite, and a glauconitic dolomite. The Missouri granite (6) contained 25% quartz; 70% feldspars, including microcline, orthoclase, and albite; and 5% accessory minerals, including biotite and magnitite. The average potash content of the Missouri granite is 5%. The Wyomingite (5) sample used contained 50% was 11.4%. The glauconitic dolomite sample used c 75% glauconite and 25% dolomite, containing app 5% of potash. These samples were selected because resent three distinctly different types of potash-be erals which should yield some information on the behaviors that are giving the release of potassium PROCEDURES FOR WEATHERING THE MIN Samples of a Missouri granite and of Wyomi each ground in a ball mill until they had reached a of subdivision. Each sample was then placed in distilled water added,'and the fraction ranging in 0.05 to 0.005 mm equivalent diameter separated by the beaker method of mechanical analysis. The s thus obtained was then leached with o.ooi N hy acid and washed with distilled water until free soluble ions. The mineral sample was then oven reserved for later treatment. A sample of a Misso nitic dolomite was carried through the above proc the exception of grinding in the ball mill, since t was so soft that grinding in the mill was not nece exchange capacity and exchangeable potassium w mined for each of these three mineral samples.
Colloidal clay 4 was extracted from the heavy su of the Putnam silt loam and electrodialyzed, accord method as reported by Albrecht (i). The clay thus prepared had a pH of 4.0 and contained 5. material. The conductometric determinations sho have an exchange capacity of 68 m.e. per 100 gram In order to determine whether there is a release o£ from the electrodialyzed Putnam colloidal clay w sample of it was allowed to stand under moist con a period of 6 years. This aged sample was mixed w neutral ammonium acetate, centrifuged, and the c natant liquid siphoned off. This treatment with acetate was repeated 4 times in order to insure th of all the exchangeable ions. The combined superna from these repetitions were analyzed by standard for their contents of potassium and calcium.
Two experiments were carried out for the st effect of physical weathering on the potassium in th samples. One experiment attempted to determine of potassium by freezing and thawing 5 grams of ously prepared silt size materials when these am added to 100 ml of distilled water. Each mixture and thawed 5 times. Similar silt-water mixtures we to remain at room temperature as a check on th freezing and thawing. After the freezing treatmen ples were leached with normal, neutral ammonium the leachate analyzed for potassium.
Another experiment attempted to determine the potassium by the action of hydrogen clay. Five gram mineral materials of silt size were added to a unit o clay suspension which contained 5 grams of the c mixtures were thoroughly shaken and allowed to several months. After this time interval, the mix transferred to large centrifuge tubes. Neutral, n . monium acetate was added and the mixtures were c and the clear supernatant liquid was siphoned off
